
More than three years have passed since we commented upon the 

possible consequences of the indiscriminate use of recombinant DNA tech- 

niques (Science 185, p. 303,  July 2 4 ,  1974). At that time there was no 

clear-cut evidence that recombinant DNA experiments were hazardous,but 

we believed that the properties and behavior of organisms with novel 

interspecies genetic combinations were unpredictable. 
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. .  . - ' there were no accepted codes of practice 
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certain recombinant DNA experiments should be deferred until their poten- 

tial hazards could be better evaluated or until adequate methods for 

preventing the spread of organisms carrying recombinant DNAs were 
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Much has happened since 1974. Now, in virtually ever 

dw recombinant DNA experiments are performed there are g 

developed by broadly representative groups with the necessary scientific 
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expertise and experience,to guide the resea 

they agree in the essentials and,there 

more stringent than can be justified by the scientific evidence we now 

possess. Nevertheless, investigators and their institutions, aware of 

the debate of the past three years, 
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Consequently, xperimental organisms will be 

hazardous or r 



During t h r e e  yea r s  of recombinant DNA experime 

3 , t h e r e  has  been a s t r i k i n g  change i n  
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modified by recombinant DNA exp 

ed, organisms 

competing 

w i t h  t h e i r  p a r e n t a l  v e c t o r s  o r  organisms. Furthermore, t h e r e  is recent 

evidence t h a t  c e r t a i n  cons t ruc t ed  DNA molecules, h i t h e r t o  be l i eved  t o  b e  

novel ,  can arise i n  Nature b y r r e a c t i o n s  a k i n  t o  those  used i n  t h e  l a b o r a t o r y .  

Admittedly, more experience and experiments are needed t o  extend ou r  know- 

l edge  of t h e  s u r v i v a l  p o t e n t i a l  of a wider v a r i e t y  of recombinant organisms 

as w e l l  as t h e  frequency and scope of na tu ra l ly -occur r ing  i n t e r s p e c i e s  

g e n e t i c  exchanges. But t h e s e  r e s u l t s  and t h e  . f a c t  t h a t  t h e r e  i s  

no i n d i c a t i o n  of any a c t u a l  o r  p o t e n t i a l  harm t o  humans o r  t h e  environment 

are encouraging and r eas su r ing .  

Even more r e a s s u r i n g  is  t h e  v i r t u a l l y  unanimous agreement of e x p e r t s  

i n  i n f e c t i o u s  d i s e a s e  and epidemiology t h a t  s t r a i n  K12, t h e  enfeebled 

l a b o r a t o r y  v a r i a n t  of E . co l i  widely used f o r  recombinant DNA experiments,  

is  unable t o  co lon ize  normal human o r  animal i n t e s t i n a l  tracts. Moreover, 

on t h e  b a s i s  of r e c e n t  experiments and e x i s t i n g  d a t a , t h e s e  e x p e r t s  have 

concluded t h a t  t h e r e  is  l i t t l e  o r  no l i k e l i h o o d  t h a t  s t r a i n  Kl2 can 

b e  transformed i n t o  an i n f e c t i o u s  o r  pathogenic organism, o r  even i n t o  a 

human i n t e s t i n a l  i n h a b i t a n t ,  by t h e  a c q u i s i t i o n  of a b i t  of f o r e i g n  DNA. 

The use  of g e n e t i c a l l y  modified d e r i v a t i v e s  of s t r a i n  K 1 2  and v e c t o r s  

t h a t  are  n o t  s e l f - t r ansmissab le  o r  mobil izable  t o  o t h e r  b a c t e r i a ,  p rov ides  

a f u r t h e r  measure of s a f e t y .  Hence, our  i n i t i a l  concern t h a t  t h e  introduc-  

t i o n  and propagat ion of novel DNA elements on plasmids i n  E.coli, would 
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r e s u l t  i n  t h e  disseminat ion of t h e s e  new g e n e t i c  combinations t o  o t h e r  

organisms and t h e  environment w a s  premature, and probably, unwar- 

ranted.  

On t h e  o t h e r  hand recombinant DNA methods have made p o s s i b l e  im- 

p r e s s i v e  s c i e n t i f i c  advances. S u b s t a n t i a l  improvements and innova t ions  

i n  t h e  experimental  o p e r a t i o n s  have both extended t h e  u t i l i t y  of t h e  tech-  

nique and f u r t h e r  reduced t h e  l i k e l i h o o d  of disseminat ing l i v i n g  organisms 

c a r r y i n g  recombinant DNA molecules. The new i n s i g h t s  about t h e  s t r u c t u r e  

and o rgan iza t ion  of genes i n  h ighe r  organisms t h a t  have emerged from such 

work promise important r e v e l a t i o n s  . abou t  t h e i r  f u n c t i o n  i n  h e a l t h  and 

d i s e a s e .  Furthermore t h e  r e c e n t l y  r epor t ed  i s o l a t i o n  of t h e  gene coding 

f o r  i n s u l i n  and t h e  p rospec t s  f o r  s i m i l a r  advances w i t h g e n e s  coding 

f o r  o t h e r  t h e r a p e u t i c  p r o t e i n s  b r i n g s  c l o s e r  t h e  r e a l i t y  of p r a c t i c a l  

b e n e f i t s  from recombinant DNA r e sea rch .  

Considering t h e  encouraging news so f a r  - t h e  r a p i d  advance of 

s c i e n t i f i c  knowledge and t h e  absence of any i n d i c a t i o n s  of a c t u a l  hazards  

from recombinant DNA r e s e a r c h  - w e  regard t h e  heaf&mg r u s h  t o  enac t  

l e g i s l a t i o n  as unwarranted and unnecessary. Crea t ing  a c o s t l y ,  cumber- 

some bureaucracy t o  govern tQe content  and methods of  s c i e n t i f i c  i n q u i r y  

d d  
/ / t  

would be  unprecedented unwor a b l e  and s u r e l y  i n h i b i t  r a t h e r  t han  f o s t e r  
“ A  

b a s i c  r e s e a r c h  on important b i o l o g i c a l  and medical problems. T h i s  

scope of governmental intervent ion would be  j u s t i f i e d  only i f  t h e  r e s e a r c h  

p r e s e n t s  a clear and s u b s t a n t i a l  t h r e a t  t o  t h e  p u b l i c  h e a l t h  and welfare. 
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t h n a h r s ,  We b e l i e v e  t h a t  t h e  p r o v i s i o n s  of 
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Congressional b i l l s  S-1217 and HR-7897 w i l l  thwart  b a s i c  b i o l o g i c  r e s e a r c h  

and t h e  achievement of i t s  rewards f o r  t h e  pub l i c  wel fa re .  

-Al te rna te  endings begin 

I n  our  view t h e  a p p l i c a t i o n  o r  modi f ica t ion  of 

t h a t  guard t h e  pub l i c  a g a i n s t  known hazards i s  

wi th  any remaining a n x i e t i e s  about recombinant 

-Ending f o r  Ver s ion1  

U n L  

here- 

a l r eady  e x i s t i n g  mechanisms 

a more prudent way of d e a l i n g  

DNA research .  

- 

The p resen t  N I H  Guidelines- a conse rva t ive  and s a t i s f a c t o r y  

codeof  p r a c t i c e  f o r t h e u s e o f  recombinant DNAmethods. T h e y a p p l y t o a l l s e g -  

ments of t h e  r e sea rch  community i n  t h e  same way t h a t  o t h e r  s t anda rd  prac- 

tices are a p p l i c a b l e  t o  o t h e r  forms of research whether p u b l i c l y  o r  pTiva t ly  

funded. Sec t ion  361 of The Pub l i c  Health Se rv ice  Act a l r e a d y  

Department of Heal th ,  Education and Welfare (HEW) wi th  broad a u t h o r i t y  to 

r e g u l a t e  l abora to ry  work wi th  Extending 

HEW'S a u t h o r i t y  t o  ensure  compliance wi th  t h e  N I H  Guide l ines  would a s s u r e  

s c i e n t i s t s ,  t h e  p u b l i c  and t h e  Government t h a t  uniform s t a n d a r d s  are be ing  

app l i ed  t o  work i n  t h i s  f i e l d .  

modi f ica t ion  of mechanisms t h a t  a l r e a d y  e x i s t  t o  guard t h e  p u b l i c  a g a i n s t  

I 
Thus w e  b e l i e v e  t h a t  t h e  a p p l i c a t i o n  o r  

known hazards  i s  a prudent  way of dea l ing  wi th  any p r e s e n t l y  he ld  a n x i e t i e s  

about recombinant DNA r e sea rch .  

-Ending f o r  Version 2- 

An a l t e r n a t i v e  t o  t h e  pending Congressional  l e g i s l a t i o n  is a re- 

examination of t h e  assumptions and conclus ions  upon which t h e i r  p roposa ls  

a r e  based. 

could make an in-depth a n a l y s i s  of t h e  p re sen t  s t a t u s  of t h e  "recombinant 

DNA problem" and, t a k i n g  i n t o  account our  c u r r e n t  knowledge of t h e  r i s k s  

A panel  of d i s t i ngu i shed  laymen, s c i e n t i s t s  and p u b l i c  o f f i c i a l s ,  
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and the existing mechanisms for dealing with potential biohazards in 

research and industrial laboratories, recommend the most appropriate course 

of action. 

of klieglights and political invective, would provide a sounder basis for 

action and would better serve the needs of the public and science. 

We are confident that dispassionate analysis free of the glare 

-Ending for Version 3- 


